SUMMARY An eight fold rise in asthma admissions to the Royal Alexandra Hospital for Sick Children, Brighton occurred over the 15 year period 1971-85. The cause was an increase in the number of children seen, rather than increased readmission. The initial rise was associated with the introduction of nebulised salbutamol in 1976. The children concerned were mainly over 5 years old. Three years later came a larger influx of younger children. Circumstances leading to admissions were examined in a prospective study over a one year period. There were 605 admissions, 437 (72%) were self referrals. The commonest reason parents gave for preferring hospital treatment was the availability of nebuliser treatment.
A 167% rise in child asthma admissions in the South West Thames region between 1970 and 1978 was described by Anderson et al.1 He found that there had been a shift in the balance of care towards the hospital largely caused by an increase in self referrals. There was little change in the severity on admission, and an inadequacy of ambulatory care was postulated. Khot et al found that admissions for the whole of England and Wales had trebled between 1975 and 1981.2 The similarity of the monthly profiles, nationally, suggested the operation of 'major trigger factors. ' Mitchell reviewed international trends in 1985 and found a striking rise in all countries examined. 3 Although the major change was the increase in the number of individual patients admitted, he concluded that a rise in asthma incidence could only account for part of the increase.
Increased admissions for asthma may result from increased incidence or severity of disease, an increased tendency to seek medical help for conditions previously tolerated, increased hospital referral by general practitioners, increased self referral to casualty departments, or an increased tendency of medical officers to admit.4 Child asthma admissions in the Brighton area have risen as elsewhere, and have continued to rise. Criteria for admission in Brighton have not changed: children are admitted when symptoms or poor response to bronchodilator treatment indicate that intensive treatment or observation are required. Two surveys were therefore undertaken: a retrospective survey of admission trends and changes in management, and a prospective survey over a one year period to investigate the freqtiency of self referral and parental expectations of hospital treatment.
Methods

RETROSPECTIVE SURVEY
Details of all asthma admissions to the Royal Alexandra Hospital for Sick Children, Brighton were obtained from Hospital Activity Analysis for the years 1973-85. The data consisted of dates of birth, admission and discharge, sex, and hospital number, permitting identification of individual patients. The data were transferred electronically to a BBC microcomputer for analysis and numbers were checked for accuracy against existing hospital records. Rates per 1000 population allowed for admissions from outside the area. Data for 1971 and 1972 were derived from hospital records. For comparison, data were obtained from hospital records on admissions for bronchiolitis and wheezy bronchitis.
Information on treatment in hospital was known for all patients in 1985; for previous years it was derived from a sample of hospital notes covering 496 admissions. Random selection in each year was attempted but is not guaranteed owing to missing notes. Larger samples were used for years of changing trends: sampling was continued for each year until a set of stable averages was obtained, and accuracy was checked by the jackknife (data splitting) technique. Also obtained was information on casualty attendance (from 1975 onward) and on overall admission rate (from 1973).
The data for admission were sorted by date of admission, and by patient in order of date of birth. 4) . Oral bronchodilators were rapidly supplanted, and the use of croupettes and medications having a sedative effect (promethazine, trimeprazine, chloral, chlorpromazine, phenobarbitone) declined sharply. Corticosteroid use fell from over 50% to 10%, with a gradual recovery to about 30% over several years.
The rise in admissions of younger children followed a similar pattern to that of the older children, but was larger, and occurred more than three years later. There was no obvious contemporary precipitating factor. An increasing use of the hospital casualty department for all conditions was evident in attendance rates over the period: 2823 in 1975, 3595 7i) in 1980, and 5166 in 1985. The age distribution of non-asthmatic children, however, did not show any consistent change, the median age remaining constant at 16 months.
The rise in asthma admissions was almost entirely due to an increase in the number of asthmatic children presenting to hospital: there was a similar eight fold rise in the number of first admissions for asthma each year. The readmission rates for children over and under 5 years were about 45% and 58% (the difference reflects the greater frequency of wheezing attacks in younger children), and there was no overall rising trend. Readmissions, however, did account for some of the initial rise after the introduction of nebulised salbutamol. The rate in children over 5 rose from 43% in 1976 to about 60% in the next three years and then fell. There was a lesser but similar initial trend in the later influx of younger children, mainly affecting those aged 3 or 4 when they first received nebuliser treatment.
There was no artefact due to diagnostic transfer: admissions for wheezy bronchitis remained at a relatively constant and low level, with an increasing tendency over the years for the seasonal pattern to mirror that of bronchiolitis. There was no increase in the proportion of asthmatic children admitted from casualty; it was not, however, possible to determine whether children with milder symptoms were being admitted, as it was not known whether children were presenting with a similar or milder range of disease than previously. The median duration of stay for asthma admissions fell over the period from 4-3 to 2-2 days but the trend was evident before any rise in admissions, and varied with steroid and nebuliser use. Admissions were not drawn from a wider area or from an altered geographic distribution. 8 12 Further evidence comes from rising admissions,'--3 general practice consultations, '3 Rising astlima admissions and self referral 777 and deaths.'14 i It may, however, be the severity rather than the incidence which is rising. A number of environmental changes and their effects may indirectly account for this: warmth and humidity on house mite populations, travel on viral spread, farming practices on pollen and fungal spore release, and motor vehicles and power stations on air pollution, etc. As potential factors are so numerous and may show similar trends, proof may be difficult to obtain, particularly retrospectively.
This study documents an appreciable rise in asthma admissions, a phenomenon that may result from increased incidence, diagnosis, or severity of asthma, but which may also reflect altered referral patterns or expectations of care.
DEFINITION OF ASTHIMA
The high incidence of episodic wheezing in early life, and the tendency for this apparent reaction to viral upper respiratory tract infection to disappear by the age of 5 years, led to a past recommendation not to regard such children as asthmatic. 16 The problem of definition, however, remains as there is no clear dividing line between asthmatic and nonasthmatic wheezing.'2 The likelihood is that early wheezing is part of the already wide range of disease known as asthma. 17 Children are prone to viral infections, in asthmatic children these provoke episodic wheezing, and much confusion has resulted. The quest for a formula indicating which children will grow out of their asthma may likewise prove a false goal,9 18 as it is now known that many of these children have persistent abnormalities of lung function and risk developing chronic obstructive lung disease in later life.'9 2() Definitions of asthma hinge on the concept of reversibility,2' 2 and in children the impact of the nebuliser, and other effective bronchodilator delivery systems, may have been considerable. The practical diagnosis of asthma has been immensely simplified: if wheezing responds then it is asthma. Theoretical difficulties remain as bronchodilators treat only one component of airway narrowing,23
and are known to be less effective in young children.-4 Conceptual changes such as these may have broadened the definition of asthma. There is no evidence from this or previous studies, however, that diagnostic transfer has caused an apparent rise in asthma admissions. The numbers of children admitted with a diagnosis of bronchitis have always been too small and constant for this to have occurred. The same may not be true, however, for children who wheeze in the community. Many studies have publicised the underdiagnosis and undertreatment of asthma 252 and the disservice 
THE EFFECTS OF NEW MEDICATIONS
The nebuliser caused a revolution in the inpatient treatment of asthma. After its introduction the use of ineffectual treatment rapidly died out. Steroid use also fell, but inappropriately. It is interesting to speculate that a similar temporary fall in steroid use may have contributed to the rise in asthma deaths which followed the introduction of bronchodilator inhalers in the 1960s. 27 The yearly change in asthma admission rate was strongly associated with the introduction of nebulised bronchodilator treatment. 
